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ABSTRACT 
 
The natural feeding of 609 Octopus aegina was studied in relation to the 

environmental seasonal variations in three populations in the Suez Canal, the Gulf of 
Suez and the Mediterranean Sea. Samples were collected seasonally from March 2009 
till May 2010. Analysis of the stomach contents revealed that O. aegina attained the 
highest percentages of empty stomachs during spring for the three populations. The 
(1/2) full stomachs was dominant in the collected samples (32.97 %). The study 
revealed that 34.43 %, 32.83 % and 32.10 % of the examined stomachs were empty in 
the samples of Suez Canal, Gulf of Suez and Mediterranean, respectively. There was 
no definite seasonal food preference, and crustaceans were the most preferable food 
item followed by fishes. The biochemical composition of O. aegina revealed that 
females are higher than males in total protein content (72.41 % and 69.29 % for 
immature and mature females respectively) and total lipid content (38.4 g/100 g dry 
weight and 33.2 g/100 g dry weight for immature and mature females respectively). 
Amino acid analysis showed that O. aegina contains higher percentage of non 
essential amino acids (NEAA) than essential amino acids (EAA). Leucine, Lysine and 
Arginine had the highest percentage of EEA, while Asparagine, Glutamate and 
Glycine had the highest percentage of NEAA. EAA in males increased from 36.64% 
to 37.93 % in immature and mature respectively, while in females it increased from 
36.93 % to 41.5 % in immature and mature respectively. Fatty acid analysis showed 
that males O. aegina contain higher percentage content of fatty acid components (SFA 
and UFA) than females. The results also revealed that SFA tended to decrease by 
maturation in males and females. Palmitic (16:0) and Stearic (18:0) were the most 
abundant SFA. Mature males had the highest percentage content of PUFA. 
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INTRODUCTION 
 
Food and feeding habits are vital part of biological and taxonomical studies due 

to their role in the organism’s growth, development and reproduction. All these 
biological processes depend on energy that enters the organism’s body in the form of 
food (Wootton, 1992). Understanding of the natural diet of a species is imperative for 
the formation of its nutritional needs and of its relations with other organisms 
(Albertoni et al., 2003).  In general, cephalopods prey on a variety of species, mainly 
crustaceans and molluscs, and to a lesser extent on other invertebrates or fish (Guerra 
and Nixon 1987). On the other hand, Cephalopods are thought to have rapid digestion 
rates, but estimates of duration of digestion have widely varied (Venkatesan, 2012). 

The biochemical composition of cephalopods has been studied in a number of 
species inhabiting both coastal and oceanic waters and originating from tropical, 
temperate or polar environments (Moltschaniwskyj and Semmens, 2000). On the 
other hand, cephalopods have a vigorous protein and amino acid metabolism, and, 
therefore, a high amino acid requirement exists to maintain optimal growth and to 
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supply energy (Lee, 1994). The direct use of protein as an energy reserve may account 
for the lack of major glycogen and lipid reserves in cephalopod tissues (O’Dor et al. 
1983).  

Octopus aegina Gray, 1849 is a Lessepsian migrant species (Galil, 2007). It is a 
benthic species taken on sandy to muddy see floor in the tropical and temperate 
latitudes (Roper et al., 1984).  It is trawled out of the coastal waters of Western 
Pacific, Indian Ocean, Red Sea, Japan to Mozambique, South China Sea (Voss and 
Williamson, 1971) and Gulf of Thailand (Norman and Lu, 2000) within a depth range 
30-120 m. (Roper et al., 1984). However, a population of O. aegina, whose original 
distribution is the Indian Ocean and the Red Sea, was encountered and recorded for 
the first time in the Suez Canal in the 2007s (personal observation) when fishermen 
were considered octopus as a by-product of the catch. Now in Egypt, O. aegina is 
caught throughout most of the year by fishermen, mainly for fishing purposes and for 
human food. Hence, the importance of this study as the first detailed study on food 
and feeding habits of this species in Egypt. 

This study aims to elucidate the feeding biology of Octopus aegina, including 
feeding intensity and food composition in three sites; the Suez Canal, the Gulf of Suez 
and the Mediterranean Sea. In addition, the biochemical composition of O. aegina in 
the Suez Canal is determined and compared between sexes and in different maturity 
stages. Biochemical composition includes determination of total carbohydrates, total 
lipids, total cholesterol and moisture; also, Fatty acids and Amino acids profiles were 
determined.  

 
MATERIALS AND METHODS 
 

1- Study area and sampling 
Octopus aegina were collected from three populations along the coast of 

Deversoir on Great Bitter lake at the Suez Canal, the coast of Suez on the Gulf of 
Suez and the coast of Damietta on the Mediterranean Sea (Fig. 1). The samples were 
collected seasonally from March 2009 till May 2010. The samples were caught by 
local fishermen using artisanal beach seine and gill net in Suez Canal and industrial 
trawling nets in the Gulf of Suez and the Mediterranean.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1:  Map showing the sampling sites in the Suez Canal, the Gulf of Suez and the Mediterranean Sea. 
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In total, 609 individuals were analyzed, 409 collected from the Suez Canal, 152 
from the Gulf of Suez and 148 from the Mediterranean. 
2- Feeding biology 

Stomachs of all specimens were removed and freshly weighed to the nearest 
gram. Empty stomachs were discarded and the rest were prepared for observation by 
cutting; the food content of each stomach was removed on a Petri dish and diluted 
with tap water to be ready for identification. Identification of the food contents was 
done using a stereomicroscope. The food items were identified to the lowest possible 
taxonomic level.  The feeding intensity was determined visually by the degree of the 
fullness of the stomach, it was scaled as 0, 1/4, 1/2, 3/4 and Full feeding intensity. The 
stomach contents and food composition were broadly classified into five categories: 
Fish remains, Crustacean remains, Sand remains, unidentified remains and Digested 
matter. 

Contribution of different food items to the diet was determined and calculated 
by frequency of occurrence (% F), where (x) is the number of every food item and (n) 
is the total number of stomachs containing food (Hyslop, 1980). 

    F = 
n

x 100
 

3- Biochemical composition 
For each individual, dorsal mantle length (DML, mm), total weight (Tw, g), 

gonad weight (Gw, g) and digestive gland weight (Dg w, g) were recorded. Sex and 
maturity stages were determined for each individual. The biochemical analysis was 
performed in triplicate in these tissues. 

The moisture content was determined according to A.O.A.C. (2000). Total 
protein was determined colorimetrically according to Josephson and Gyllensward 
(1957). Total carbohydrates were determined colorimetrically according to Duboies et 
al., (1956).Total cholesterol was determined colorimetrically according to Allain et 
al., (1974).Total lipids were calculated using Soxtherm, Gerhadt, laboratory 
instrument.  Amino acids were determined using the Automatic Amino Acid 
Analyzer, AAA 400, INGOS Ltd., acid hydrolysis was carried out according to the 
method of Block et al., (1958).  Fatty acids profile was determined by using Gas Lipid 
Chromatography according to Farag et al., (1986).  

 
RESULTS 
  

Feeding Biology  
Samples in size range of 30 to 95 mm (DML) were used.  
Empty stomachs and feeding intensity 

In the Suez Canal and for the combined sexes, 34.43 % of the examined 
stomachs were empty.  In males 35.78 % of males’ stomachs were empty and ranged 
between 13.14 % in autumn sample and 34.55 % in spring sample. In females, 32.52 
% of females’ examined stomachs were empty. The empty stomachs fluctuated 
between 8.33 % in summer sample and 18.18 % in spring (Figs. 2 & 3). Regarding 
feeding intensity, males Octopus aegina in the Suez Canal seemed to feed in a steady 
rate during different seasons. It attained the highest feeding intensity with a half and 
quarter stomach fullness during summer and autumn (22.62 % and 22.63 % 
respectively). Only 1.65 % of the examined stomachs of males was full and appeared 
only in winter (Fig. 2).  In females, again the half stomach fullness was dominated in 
summer as the highest seasonal feeding intensity percentage (41.67 %). Active 
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feeding was observed during autumn and winter where varied stomach fullness 
encountered (Fig. 3). Spring and summer had the least variation in feeding intensity. 

 
 
 
 
 
 
 
 
 
 
 
 
In the Gulf of Suez, 32.83 % of the examined stomachs of males and females 

were empty. In males, 40.22 % of males’ stomachs were empty. The seasonal 
percentage of empty male stomachs ranged between 0 % in summer and 46 % in 
spring.  In females, 26.42 % of females’ stomachs were empty. The seasonal 
percentage of empty female stomachs fluctuated between 0 % in summer and 30 % in 
spring (Figs. 4 & 5).  In the Gulf of Suez and in males, quarter full stomach was 
dominated during the sampling period (≈ 50.17 %) followed by half full stomach (≈ 
48.50 %). Spring was the lowest feeding active season. Although the moderate 
feeding activity during the following seasons, summer was considered as the highest 
feeding season; in which the highest quarter and half full stomach were encountered 
(26 % and 20 % respectively) (Fig. 4). Females in the Gulf of Suez and as generally 
seemed to be more active in feeding than males; half full stomach was the highest 
feeding intensity percentage in all seasons with highest percentage in winter (29.17 
%). Spring had the lowest feeding activity and followed by the highest feeding active 
season, summer; in which there were different degree of stomach fullness intensity 
and the highest full stomach was encountered (10 %) (Fig. 5). 

 
 
 
 
 
 
 
 
 
 
 
  
In the Mediterranean Sea and for the combined sexes, 32.10 % of the stomachs 

were empty. 26.74 % of males’ stomachs were empty with seasonal fluctuation 
between 2.50 % in summer and 29.17 % in winter. In females, empty stomachs 
percentage were 39.02 % with seasonal fluctuation from 10 % in summer to 35.42 % 
in winter (Figs. 6&7).  In the Mediterranean Sea, half and quarter full stomachs were 
dominated through the sampling period. In males and for the whole sampling period, 
half full stomach was the highest feeding intensity percentage (19.57 %) followed by 
the quarter full stomachs (18.48 %). Summer and autumn were the most active 

Fig. 2: Percentage of empty stomachs and 
stomach fullness for males Octopus 
aegina in the Suez Canal. 

Fig. 3. Percentage of empty stomachs and stomach 
fullness for females Octopus aegina in the 
Suez Canal. 

Fig. 4: Percentage of empty stomachs and 
stomach fullness for males Octopus 
aegina in the Gulf of Suez. 

Fig. 5: Percentage of empty stomachs and 
stomach fullness for females Octopus 
aegina in the Gulf of Suez. 
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feeding intensity seasons. In summer, 40 % of the examined male stomachs were 
quarter full, while in autumn, 24 % of the examined stomachs were quarter and half 
full. Winter had the lowest percentage of feeding intensity (Fig. 6).  In females, spring 
and summer were more active in feeding intensity. Quarter full stomach was the 
highest in summer (22.50 %) while full stomachs reached its highest percentage in 
spring (8.70 %) (Fig.7). 
 
 
 
 
 
 
 
 
 
 
 
Food composition 

In the Suez Canal and in males, crustaceans formed 31.27 % of the octopus diet. 
Maximum percentage occurrence of crustaceans as a food item was in spring (42.31 
%) and winter (40 %) while it was the lowest in summer (10.77 %). Fishes comprised 
18.15 % of the diet with a range between 6.15 % in summer to 30 % in winter. In 
females, crustaceans formed 23.49 % followed by fishes 8.11 % of the octopus diet. 
Autumn and winter were the seasons with the highest percentage occurrence of 
crustaceans (30.39 % and 37.50 % respectively) and fishes (12.75 % and 10 % 
respectively) (Fig. 8). In the Gulf of Suez and according to Fig. (9), in males, autumn 
is considered as the feeding season where all food items were encountered with the 
highest percentage occurrence of crustaceans (29.29 %). Fig. (9) shows that females 
continued to feed from summer to winter where the all food items were recorded. 

 
 
 
 
 
 
 
 
 
 
 
 

Crustaceans were the most abundant food item in the female diet with the 
highest occurrence percentage in autumn (41.46 %) and the lowest in winter (6.67 %). 
Fish appeared in the females’ diet in a moderately low percentage, the highest 
percentage occurrence of fishes was in summer (8 %). 

In the Mediterranean Sea and in males, all food items attained its highest 
percentage occurrence during autumn. Crustaceans composed 51.43 % of the diet as 
the highest percentage occurrence. Low feeding activity was in winter due to poor 
representation of different food items and the lowest percentage occurrence of the 
digested matter (41.18 %) (Fig. 10). Similarly, females’ feeding season was in autumn 

Fig. 6: Percentage of empty stomachs and 
stomach fullness for males Octopus 
aegina in the Mediterranean Sea.

Fig. 7: Percentage of empty stomachs and 
stomach fullness for females Octopus 
aegina in the Mediterranean Sea. 

Fig. 8: Seasonal percentage occurrence of food 
items in male and females Octopus 
aegina in the Suez Canal. 

Fig. 9: Seasonal percentage occurrence of food 
items in male and females Octopus 
aegina in the Gulf of Suez. 
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and crustaceans were the most occurred food items with the highest percentage 
occurrence of 42.86 %. The lowest feeding activity was in spring (Fig. 10). 
 
 
 
 
 
 
 
 

 
Fig. 10: Seasonal percentage occurrence of food items in male and females Octopus aegina in the 

Mediterranean Sea. 
 
Biochemical composition 

Octopus samples used in the analysis were ranged between 206 ±20.51 and 
288.5 ±7.78 mm DML, while its total weights were ranged between 35.78 ±1.94 and 
75.3 ±6.36 g. 
Proximate composition 

The proximate composition of the investigated specimens (Table 1) showed 
high percentage of total protein with maximum value (72.41 %) in immature females 
and minimum value (64.53 %) in immature males. On the other hand, the table 
showed low percentage of total lipids, ranged between 28.5 % in mature males and 
females and 38.4 % in immature females. 

 
Table 1: Mean values of proximate composition of the investigated Octopus aegina  

  
Moisture  

(%) 
Total Protein 

 (%) 
Total Carbohydrates 

 (%) 
Total Lipids  

(%) 

Male Immature 82.28 64.53 24.28 29.5 

Mature 81.70 68.20 29.53 28.5 
Female Immature 79.73 72.41 29.97 38.4 

Mature 79.43 69.29 29.24 28.5 

 
Amino acids 

According to Table (2), Octopus aegina contains higher percentage of non 
essential amino acids (NEAA) than essential amino acids (EAA) for the two studied 
developmental stages. Percentages of EAA tended to increase as octopus get mature 
for both sexes.  

In males, percentages of EAA increased from 36.64 % in immature males to 
37.93 % in mature males; while in females it increased from 38.93 % to 41.5 in 
immature and mature females respectively. The major EAA were Leucine, lysine and 
Arginine.  Percentages of NEAA varied between the lowest percentage of 46.74% in 
mature females and the highest percentage of 51.38% in immature males. The major 
NEAA were Glycine and Glutamate. 
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Table 2: Relative percentages of essential (EAA) and non essential amino acids (NEAA) in immature 
and mature males and females of Octopus aegina 

 
Relative percentage (%) 

Male Female 
EAA Immature Mature Immature Mature 

Threonine (Thr) 4.25 3.61 3.73 3.93 
Valine (Val) 3.94 4.18 4.51 4.62 
Methionine (Met) 2.39 2.24 2.50 2.36 
Isoleucine (Ile) 3.79 3.90 3.77 3.84 
Leucine (Leu) 7.84 8.14 8.33 9.34 
Phenylalanine (Phe) 2.03 2.07 1.77 2.24 
Histidine (His) 1.56 1.52 1.4 1.63 
Lysine (Lys) 5.30 7.07 7.46 7.92 
Arginine (Arg) 5.54 5.20 5.46 5.62 
Total 36.64 37.93 38.93 41.5 
NEAA 
Asparagine (Asp) 10.13 10.39 10.11 10.36 
Serine (Ser) 4.62 3.34 4.13 4.14 
Glutamate (Glu) 12.22 11.40 12.06 11.18 
Glycine (Gly) 13.08 12.63 11.56 10.09 
Alanine (Ala) 9.48 8.80 9.07 8.60 
Tyrosine (Tyr) 1.85 2.09 2.31 2.37 
Total 51.38 48.65 49.24 46.74 

 
Fatty acids 

Table (3) shows the relative percentage of Saturated Fatty Acids (SFA) and 
Unsaturated Fatty Acids (UFA) of Octopus aegina muscles.  Males contained higher 
percentage of fatty acids components (SFA and UFA). In immature males, SFA were 
the highest (52.52 %) and when reach mature stage, UFA was being higher (49.56 %).  
Mature males were the highest in the relative percentage of polyunsaturated fatty 
acids (PUFA), docosapentaenoic (C22:5, n-3), docosahexaenoic acid (C22:6, n-3) and 
Eicosapentaenoic (C20:5, n-3). 
 
Table 3: Fatty acids components in the muscles of males and females at immature and mature 

developmental stage of Octopus aegina. 
 Name of components Relative percentage (as area %) 
 Male Female 
 Immature Mature Immature Mature 

SFA 

Lauric (12:0) 5.342 1.494 4.409 1.023 
Myristic (14:0) 2.330 3.457 7.881 3.141 
Palmitic (16:0) 28.231 21.030 26.392 12.182 
Margaric (17:0) 2.547 3.087 2.440 1.565 
Stearic (18:0) 14.059 16.197 13.296 9.467 

Total % 52.509 45.265 54.418 27.378 

UFA 

Palmitelaidic (16:1) 0.740 0.505 0.681 0.813 
Oleic (18:1) 9.061 5.071 5.914 2.089 

Linoleic (18:2) 0.971 0.452 0.347 0.558 
Lionlenic (18:3) 4.924 6.603 14.014 5.747 

Arachidonic (20:4) ** 1.302 0.517 0.654 
Eicosapentaenoic (C20:5, n-3) 9.157 12.436 6.409 5.217 
Docosapentaenoic (C22:5, n-3) 5.899 7.912 6.278 6.226 
Docosahexaenoic (C22:6, n-3) 10.139 15.275 5.612 6.215 

Total % 40.891 49.556 39.772 27.519 
      (**): not detected 
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Females showed a pronounced decrease in the fatty acids percentage as get 
mature. When females are immature, muscles’ content of SFA was the highest (54.42 
%); and when being mature, the percentage content of SFA and UFA decreased and 
was nearly equal (27.38 % and 27.52 % respectively).  Palmitic (16:0) and Stearic 
(18:0) fatty acids had the highest percentage for immature and mature males and 
females Octopus aegina.  

 
DISCUSSION 
 
Empty stomachs were the highest in the samples of the Suez Canal followed by 

similar percentages in the Gulf of Suez and the Mediterranean samples.  In the three 
studied sites, males had more percentages of empty stomachs than females. The 
present results agree with the results of many authors who recorded high percentage 
of empty stomachs in cephalopods (Pierce et al, 1994; Riad, 2000). 

The high percentage of empty stomachs could be attributed to the high digestion 
rate of cephalopods or to the lack in available food supply (Venkatesan, 2012).The 
higher percentage of empty stomach of males than those of females in the present 
study may be due to the females need/store more energy for gamete maturation.  This 
may consistent with the results of Garcia and Gimenez (2002). In their study on the 
effect of diet on ongrowing Octopus vulgaris, sex did not have any influence on the 
octopus growth rate but showed influence on feeding rate which was higher in 
females.  

In the present study, the higher percentage of empty stomachs of Octopus 
aegina samples were in the spring for the Suez Canal and the Gulf of Suez samples 
and in winter for the Mediterranean samples. Spring in the present study is suggested 
to be the spawning season for O. aegina (Osman, 2014).  Riad et al., (1997) reported 
that Octopus vulagris females stop feeding ten days before spawning and during the 
brooding periods, while Riad, (2000) reported that the highest percentage of empty 
stomachs were during the spawning periods of Octopus vulgaris, Eledone moschata 
and before spawning in O. macropus samples, while in the Mediterranean Sea, 
Octopus aegina attained its highest percentage of empty stomachs in winter. This may 
be related to the low temperature and it is effect on the feeding ability. According to 
Andre et al. (2009) the growth of Octopus pallidus was at its minimum rate during 
winter although the food availability. This is may reveal decreasing or stopping 
feeding during this cold season. 

Regarding the seasonal feeding intensity, for the three studied sites, the present 
results revealed that half full stomachs was the dominant stomach fullness within the 
Octopus aegina samples and the summer was the highest feeding season for this 
species. Our results agree with many authors who reported increasing feeding activity 
during warm seasons.  Katsanevakis et al. (2005) reported that Cephalopod respond to 
temperature increases by increasing their food intake.  

Females Octopus aegina in the three studied sites follow more or less the same 
feeding activity pattern as males. The high feeding rate during autumn and winter may 
reflect the animal’s readiness for spawning. These results come in accordance with 
many researchers who have well documented the relation between feeding intensity 
and the reproductive state of cephalopods (Cortez et al., 1995). 

Percentage occurrence method and food composition analysis revealed that 
there is no definite seasonal food preference for Octopus aegina in the three studied 
sites and also revealed that presence of crustaceans as the main food item followed by 
fishes for both males and females.  Octopuses are carnivorous predators and prefer to 
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feed on a variety of live prey species (Fiorito and Gherardi, 1999). The present results 
agree with many researchers reported the same for other octopus species (Villanueva, 
1993; Riad 2000).  

It is worth to mention that the food organisms in the stomach were never 
observed as a whole; instead, they were crushed and broken into bites making their 
specific identity difficult or impossible to determine. On the other hand, octopuses are 
generally regarded as opportunistic predators (Iribarne et al., 1993). This can be seen 
by the wide variety of prey taken by Octopus aegina throughout the year. 

Biochemical analyses of octopus tissues and diets could provide valuable 
information for nutritional requirements of octopus species and nutritional quality for 
human consumption purposes (Estefanell et al., 2011). In this study and regardless the 
sexual maturity stage, the biochemical composition of Octopus aegina in the present 
study revealed that females are higher than males in total protein content and total 
lipid content. Compared to fishes, cephalopods have 20% more protein, 80% less ash, 
50-100% less lipid and 50-100% less carbohydrate (Nurjanah et al., 2012). 

In the present study, immature females tended to contain the highest protein 
content in the muscles and the digestive gland compared to mature females. High 
protein levels are important for the development of the gonads at a later maturity 
stage. Like all cephalopods, protein is an important nutrient both for growing and 
energetic metabolism (George-Zamora et al., 2011). Formation of gonads and 
preparation for laying fertilized eggs are the most energy–cost effective process in 
cephalopods. This may explain the increasing of protein level with maturation (Rosa 
et al., 2004a, b).  In addition, protein is an important nutrient for tissue accretion and 
energy source (Rosas et al., 2007). Therefore; cephalopods require high amounts of 
protein and amino acids for optimum growth (George-Zamora et al., 2011). So, this 
may explain the high protein content within different octopus organs at different 
maturity stages to more than 50 % in the present results. 

Generally, Cephalopods’ bodies contain low level of lipid (Battam et al., 2010). 
In the present results, analysis of total lipid content of Octopus aegina muscles 
revealed that in both males and females there was a trend of decreasing lipid content 
in the muscles with maturation.  Females’ muscles were higher in lipid content than 
males and were the highest when immature.  This came in accordance with many 
authors (Navarro and Villanueva, 2003) in the study of O. vulgaris in wild and under 
culture condition. They stated that wild juveniles tend to lose lipids as they increase in 
weight.  Semmens and Moltschaniwskyj (2000) also reported a decrease in the lipid 
content of adult individuals of the squid Sepioteuthis lessoniana compared with 
juveniles, and suggested that higher lipid content could act as energy storage for 
periods of low food availability. This may reflect the importance of the lipids as an 
energy source for gonad maturation and for subsequent embryo development 

Amino acid analysis showed that Octopus aegina contains higher percentage of 
NEAA than EAA. Leucine, Lysine and Arginine had the highest percentage of EEA, 
while Asparagine, Glutamate and Glycine had the highest percentage of NEAA. It 
also resulted in that essential amino acids tended to slightly increase in the octopus 
muscles as being mature and attained the maximum percentage in mature females.   

The present results of amino acids analysis agree with other cephalopod species 
in other areas in that Arginine, leucine and lysine were among the highest component 
of EAA (Nurjanah et al., 2012). The amino acids content could vary among 
organisms due to geographical differences, species, age and physiological condition 
(Capillas et al., 2002). The high level of these EEA in the tissue composition indicates 
that these amino acids could be limiting essential amino acids in their diets 
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(Villanueva et al., 2004). Arginine is vigorously metabolized in cephalopods 
(Hochachka et al., 1983). During anaerobic work, Arginine phosphate is hydrolyzed 
leading to increased availability of the Arginine for condensation with glucose-
derived pyruvate to form octopine, the main anaerobic end product that accumulates 
in adult cephalopods during periods of exercise and stress (Storey et al., 1979). This 
may explain the high percentage of Arginine in immature male in the current study. 

Fatty acid analysis showed that males Octopus aegina contain higher percentage 
content of fatty acid components (SFA and UFA) than females. The results also 
revealed that mature males had the highest percentage content of PUFA. Palmitic 
(16:0) and Stearic (18:0) were the most abundant fatty acids. This came in accordance 
with many cephalopod studies (Ozogul et al., 2008). The variation of fatty acid 
composition depends on species, food availability, age, geographical area, season and 
salinity (Ozyurt et al., 2006). Adult cephalopods are rich in long Polyunsaturated 
Fatty Acid (PUFA) (Thanonkaew and Visessanguan, 2006), in particular, adult males. 
According to our results and despite low lipid content of Octopus aegina, it may be 
considered as a good source of n-3 PUFA.  These results correspond to those in 
previous studies (Ayas, 2012). 

In conclusion, the results of this study indicate that Octopus aegina is generally 
regarded as opportunistic predators. Despite this opportunistic nature, the 
predominance of crustaceans in the diet of this species may reflect a greater energetic 
profitability of feeding on crustaceans, as compared with fish-based diet. On the other 
hand, O. aegina is a good source of protein with high content of EAA. The present 
study showed low lipids content of O. aegina. However, it is considered as a good 
source for omega-3 polyunsaturated fatty acid. 
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ARABIC SUMMRY 

 
  

  )الأخطبوطية: الرأسقدميات (أكتوبوس ايجينا بيولوجيا التغذية و التركيب البيوكيميائى للمھاجر الليسبسى 
  

  سعد زكريا محمد -صلاح غريب الأتربى -ھويدا رشدى جبر  -إيناس ھلال عثمان 
 مصر –الأسماعيلية  –جامعة قناة السويس  –كلية العلوم  -قسم علوم البحار

  
وكذلك علاقتھا بالتغيرات البيئية الموسمية  أكتوبوس ايجينامن  ٦٠٩تم دراسة التغذية الطبيعية لعدد 

تم تجميع العينات موسميا خلال الفترة من مارس . وذلك فى قناة السويس و خليج السويس و البحر المتوسط
على نسبة مئوية للبطون الفارغة كانت أاظھرت نتائج فحص محتوى البطون ان . ٢٠١٠و حتى مايو  ٢٠٠٩

، اظھرت %)٣٢٫٩٧(بنسبة ) ٢/١(متلاء اسة الثلاث ، كما ساد معدل الإخلال فصل الربيع فى مناطق الدر
فى عينات قناة السويس و خليج %  ٣٢٫١٠، %  ٣٢٫٨٣، % ٣٤٫٤٣الدراسة ان نسبة البطون الفارغة كانت 
لم يكن ھناك افضلية لغذاء موسمى محدد بينما كانت القشريات ھى . السويس و البحر المتوسط على التوالى

اظھرت نتائج تحليل التركيب البيوكيميائى ان الإناث أعلى من . الغذائى الأكثر أفضلية تليھا الأسماكالعنصر 
للإناث الغيرناضجة و الناضجة على التوالى، وكذلك %  ٦٩٫٢٩و % ٧٢٫٤١الذكور فى محتوى البروتين بنسبة 

زن جاف للإناث الغير جم و ١٠٠/ جم  ٣٣٫٢جم وزن جاف و  ١٠٠/ جم  ٣٨٫٤فى محتوى الدھون بنسبة 
يحتوى على نسبة  أكتوبوس ايجينابينت نتائج تحليل الأحماض الأمينية ان . ناضجة و الناضجة على التوالى

أحماض امينية غير اساسية أعلى من الأحماض الأمينية الأساسية ، كما شكلت الأحماض ليوسين وليسين 
ة ،بينما كانت الأحماض اسباراجين و جلوتامات و جليسين والأرجينين أعلى نسبة بين الأحماض الأمينية الأساسي

في الذكور %   ٣٦٫٦٤زادت الأحماض الأمينية الأساسية من . الأعلى نسبة بين الأحماض الأمينية الغير أساسية
في الإناث الغير ناضجة %  ٣٨٫٩٣في الذكور الناضجة، بينما زادت النسبة من %  ٣٧٫٩٣الغير ناضجة إلى 

تحتوى على  أوكتوبوس ايجينابينت نتائج تحاليل الأحماض الدھنية أن ذكور . في الإناث الناضجة % ٤١٫٥إلى 
كشفت النتائج أيضا أن . نسبة من الأحماض الدھنية المشبعة والأحماض الدھنية الغير مشبعة أعلى من الإناث

ور والإناث و كان الحمضان الأحماض الدھنية المشبعة تميل إلى الانخفاض مع النضوج الجنسي لكل من الذك
ھما الأعلى وفرة بين الأحماض الدھنية المشبعة ، بينما احتوت الذكور ) ١٨:٠٠(وستيريك ) ١٦:٠٠(بالميتك 

  .على نسبة أعلى من الإناث من الأحماض الدھنية الغير مشبعة المتعددة


